underlying progression from N0 status to N+ status remain poorly understood. 5 During embryonic development, polarized epithelial cells can undergo morphological changes to mesenchymal cells by so-called epithelial-mesenchymal transition (EMT). These cells lose their epithelial features to become mesenchymallike cells, without cell-to-cell contacts. 6 EMT also occurs in inflammatory processes and in cancer progression, in which EMT could be involved in invasion, migration, and antiapoptotic features as well as drug resistance. 7 EMT is reversible, via mesenchymal-epithelial transition (MET), which could occur in metastatic localizations. 8 The EMT phenotype can be described analyzing epithelial markers, such as E-Cadherin and β-Catenin, and mesenchymal markers, such as N-Cadherin and Vimentin. 6, 9 E-Cadherin depletion leads to nuclear relocalization of β-Catenin, supporting EMT. 10, 11 EMT effectors are also called EMT transcriptional factors (EMT-TFs). These proteins are transcriptional repressors of epithelial markers, such as CDH1, which encodes the E-cadherin protein, and/ or transcriptional activators of mesenchymal markers, such as CDH2, which encodes the N-Cadherin protein. 4, [12] [13] [14] [15] EMT-TF are represented by the zinc-finger proteins SNAI1 (SNAIL), SNAI2 (SLUG), ZEB1, and ZEB2 as well as the basic helix-loop-helix factors TWIST1 and TWIST2, among others. 6, 14 EMT inducers include several signaling pathways, such as TGFβ, epithelial growth factor (EGF), hepatocyte growth factor (HGF), and its receptor c-MET, AKT-mTOR, MAPK/ERK, NF-ĸB, Wnt, Hedgehog, Notch, or hypoxia. 12 In NSCLC, EMT could be an important process for development of local lymph nodes or distant metastasis. [16] [17] [18] To our knowledge, this is the first systematic analysis of different EMT actors in early stage NSCLC depending on the lymph node status, which is the first step for lung tumor progression. The aim of this retrospective study was to describe some EMT markers, effectors, and inducers in a retrospective cohort of early stage NSCLC by comparing N0 and N+ patients.
| PATIENTS AND METHODS

| Patients and tumor tissue samples
We retrospectively reviewed all consecutive NSCLC patients treated by surgery between January 2010 and December 2012 at the University Hospital of Strasbourg, France ( Figure S1 ). We selected patients for which sufficient formalin-fixed paraffin-embedded (FFPE) material and frozen sections of the tumor were available, with a tumor cellularity beyond 30% of tumor cells. 
| Immunohistochemical analysis
Formalin-fixed paraffin-embedded blocks representative of the tumor were selected. Four micrometer sections were obtained from paraffin blocks. Two primary monoclonal antibodies were used: a c-MET rabbit monoclonal antibody (SP44 clone, prediluted, Roche Tissue Diagnostics/Ventana Medical Systems, Tucson, AZ, USA) and carbonic anhydrase IX (CAIX) rabbit polyclonal antibody (Ab15086 clone, 1/1000, Cambridge, MA, USA). Immunohistochemistry (IHC) was performed using a Ventana Benchmark IHC platform. Subsequent steps were performed with the UltraView Universal DAB Detection Kit (Roche Tissue Diagnostics/Ventana Medical Systems, Tucson, AZ, USA). Two pathologists (CE, PLVQ) independently graded the staining intensity of all tumors. For each tumor specimen, the results from the two pathologists were averaged, and if the difference was over 10%, common reading and grading were performed. For c-MET, the following intensity scores were assigned: no signal, 0; weak complete membranous signal, 1; moderate complete membranous signal (similar to normal alveolar epithelium), 2; and intense complete membranous signal, 3. For CAIX, the following intensity scores were assigned: no signal, 0; weak cytoplasmic and/or membranous signal, 1; moderate cytoplasmic and/or membranous signal, 2; and intense cytoplasmic and/or membranous signal, 3. The fraction of stained cells was determined for each intensity score. For c-MET and CAIX, the tumor was considered positive (protein overexpression) if 50% or more tumor cells were labeled with intensity scores of 2 or 3.
| EGFR, KRAS, BRAF, HER2, and
PIK3CA mutational status and ALK gene rearrangement analysis | EMPROU Et al. No ALK rearrangement was found. When comparing the N0 group with the N+ group, more SCC cases were present in the N+ group (n = 26 in N+ vs n = 12 in N0, respectively, P = .02). N+ patients received more frequently neoadjuvant chemotherapy (14 vs 6 in N+ and N0, respectively, P = .05) and EGFR TKI treatment (15 vs 6 in N+ and N0, respectively, P = .04).
| Real-time quantitative reverse transcription PCR (RT-qPCR)
| Statistical analysis
| Expression of EMT markers and effectors according to lymph node status
Most of the tumors presented epithelial marker expression; 132 (92%) tumors presented CDH1 (E-Cadherin) expression, and 131 (92%) tumors presented CTNNB1 (β-Catenin) expression (Table 2) . CDH1 and CTNNB1 expression were not different in the N0 compared to the N+ group of tumors. Mesenchymal EMT marker analyses showed that 71 (50%) tumors presented CDH2 (N-Cadherin) overexpression and 18 (13%) tumors presented VIMENTIN overexpression. CDH2 overexpression was significantly more frequent in the N+ group compared to the N0 group (n = 43, 60% vs n = 28, 39%, P = .01), and similar results were found for VIMENTIN overexpression (n = 13, 18% in the N+ group vs n = 5, 7% in the N0 group, P = .04). Partial EMT was observed in half of the tumors (n = 70, 49%) and only one tumor presented a total EMT phenotype (in the N+ groupdata not shown). Finally, tumors with partial EMT were more frequently described in the N+ group than in the N0 Micropapillary predominant 9 (6) 7 (9) 2 (2) Lepidic predominant 10 (6) 8 (10) 2 (2) Mucinous predominant
Squamous cell carcinomas 38 (24) 12 (15) group (n = 43, 60% vs n = 27, 38%, P < .01). Among the EMT effectors analyzed, TWIST1 was the most frequently overexpressed EMT-TF (n = 105, 73%), while ZEB1 was the least overexpressed EMT-TF (n = 9, 6%). TWIST1 was more frequently overexpressed in the N+ group compared to the N0 group (n = 58, 81% vs n = 47, 66%, respectively, P = .04). SNAI2 was also more frequently overexpressed in the N+ group compared to the N0 group (n = 47, 65% vs n = 29, 41%, respectively, P < .01).
| Expression of EMT inducers according to lymph node status
The TGFB1 (TGFβ), TGFBR1, and TGFBR2 genes were overexpressed in 47 (33%), 46 (32%), and 8 (6%) tumors, respectively (Table 2) . TGFB1 was more frequently overexpressed in the N+ group of tumors compared to the N0 group (n = 30, 42% vs n = 17, 24%, respectively, P = .02). C-MET was shown to be overexpressed in 75 (52%) tumors by immunohistochemistry as well as RT-qPCR analysis ( Figure S2 ). CAIX protein was shown to be overexpressed in 15 (9%) tumors by immunohistochemistry. HIF1α and HIF2α overexpression were reported in 88 (62%) cases and 1 (1%) tumor, respectively. Neither c-MET and CAIX protein nor HIF1α or HIF2α overexpression were associated with lymph node status.
| Correlations between SNAI2 and
TWIST1 expression and EMT markers according to lymph node status
As SNAI2 was more frequently overexpressed in N+ compared to N0 tumors, we analyzed the EMT phenotype depending on SNAI2 expression (Table 3) . Epithelial markers were conserved in N+ tumors overexpressing SNAI2, suggesting a partial EMT phenotype. Indeed, mesenchymal markers were more often overexpressed when SNAI2 expression was increased. SNAI2 overexpression was significantly correlated with CDH2 or VIMENTIN overexpression in the whole group, (P ≤ .001). Both correlations were observed in the N+ group (P = .003 and P = .002, respectively). In the N0 group, only CDH2 overexpression was correlated with SNAI2 overexpression (P = .001). SNAI2 overexpression was significantly correlated with partial EMT features in the whole group (P < .001) as well as in the N0 or N+ groups (P = .003). In summary, SNAI2 overexpression was correlated with partial EMT, which was more often observed in the N+ group and was particularly correlated with CDH2 and VIMENTIN overexpression in the N+ group. As TWIST1 was more frequently overexpressed in N+ tumors compared to N0 tumors, we also analyzed the EMT phenotype depending on TWIST1 expression (Table 3) . No correlation was observed between TWIST1 overexpression and EMT epithelial marker expression, but mesenchymal markers were more often overexpressed when TWIST1 expression was increased. Indeed, TWIST1 overexpression was correlated with VIMENTIN overexpression in the N+ group of tumors (P = .05) and with CDH2 overexpression in the N0 group of tumors (P < .001). Finally, TWIST1 overexpression was associated with an increased number of tumors with a partial EMT phenotype, which were more frequent in the N+ group of tumors (n = 37, 64%) compared to the N0 group of tumors (n = 26, 55%).
| Correlations between TGFB1, c-
MET, and CAIX expression and EMT markers/ effectors according to lymph node status
As TGFB1 was more frequently overexpressed in N+ tumors compared to N0 tumors, we analyzed the population depending on the expression of TGFB1, one of the best inducers of EMT (Table 4) . TGFB1 overexpression was correlated with the overexpression of the mesenchymal markers CDH2 and VIMENTIN (P < .001) and, consequently, with partial EMT T A B L E 1 (Continued) (P < .001). In the N+ group of tumors, TGFB1 overexpression was correlated with the expression of epithelial markers (CDH1, P = .02 and CTNNB1, P = .05), overexpression of mesenchymal markers (CDH2, P = .001 and VIMENTIN, P < .001) and, consequently, with partial EMT (P < .001).
When TGFB1 was overexpressed, partial EMT was more often reported in the N+ group (n = 25, 83%) than in the N0 group (n = 11, 65%). In the entire cohort, EMT-TF overexpression (SNAI1, SNAI2, ZEB1, TWIST1, and TWIST2) was correlated with TGFB1 overexpression. By subgroup analysis, EMT-TF was differentially correlated with TGFB1 overexpression, depending on the N status. Indeed, ZEB1 overexpression alone was correlated with TGFB1 overexpression only in the N+ group (P = .02). In summary, TGFB1 overexpression was more frequently observed in the N+ group as well as correlated with partial EMT in the N0 group and especially in the N+ group. The correlation of TGFB1 overexpression with EMT-TF appeared to be different between the N0 and N+ groups, with ZEB1 involvement in the latter. We also analyzed two other potential inducers of EMT, c-MET, and hypoxia (explored by CAIX protein expression) (Tables S1 and S2, Figure S2 ). C-MET overexpression was correlated with EMT epithelial marker expression and overexpression of VIMENTIN, especially in the N+ group of tumors (P = .002). When c-MET was overexpressed, partial EMT was more frequent in the N+ group (n = 25, 64%) compared to the N0 group of tumors (n = 16, 44%). No EMT-TF was correlated with c-MET overexpression in the N0 group of tumors, while SNAI1 and ZEB1 overexpression was correlated with c-MET overexpression in the N+ group (P = .02 and P = .01, respectively). CAIX 
T A B L E 3 Correlations between SNAI2 and TWIST1
expression and EMT markers according to lymph node status 5 (7) 1 (2) 2 (7) 6 (24) 3 (6) CDH2 (N-Cadherin) Normal 48 (72) 24 (32) <.001
32 (76) 11 (38) .001
16 (64) 13 (28) .003
Overexpressed 19 (28) 52 (68) 10 (24) 18 (62) 9 (36) 34 ( 34 (72) .002
Overexpressed 1 (1)
17 (22) 1 (2) 4 (14) 0 (0) 13 (28) Partial EMT No partial EMT 48 (72) 25 (33) <.001
32 (76) 12 (41) .003
Partial EMT
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T A B L E 4 Correlations between TGFB1expression
and EMT markers/effectors according to lymph node status .05
Decreased 11 (11) 1 (2) 3 (6) 0 (0) 8 (19) 1 (3) CDH2 (N-Cadherin) Normal 61 (64) 11 (23) <.001
37 (69) 6 (35) .02
24 (57) 5 (17) .001
Overexpressed 35 (36) 36 (77) 17 (31) 11 (65) 18 (43) 25 (83) VIMENTIN Normal 94 (98) 31 (66) <.001
53 (98) 13 (76) .01
41 (98) 18 (60) < .001 Overexpressed 2 (2) 16 (34) 1 (2) 4 (24) 1 (2) 12 (40) Partial EMT No partial EMT 62 (65) 11 (23) <.001
38 (70) 6 (35) .01
24 (57) 5 (17) < .001
34 (35) 36 (77) 16 (30) 11 (65) 18 (43) 25 (83) SNAI1 Normal 84 (88) 25 (53) <.001
48 (89) 10 (59) .01
36 (86) 15 (50) .001
Overexpressed 12 (12) 22 (47) 6 (11) 7 (41) 6 (14) 15 (50) SNAI2 Preserved 60 (63) 7 (15) <.001
37 (69) 5 (29) .005
23 (55) 2 (7) <.001
Decreased 36 (37) 40 (85) 17 (31) 12 (71) 19 (45) 28 (93) ZEB1 Normal
(98) 40 (85)
.006
53 (98) 16 (94) NS 41 (98) 24 (80) .02
Overexpressed 2 (2) 7 (15) 1 (2) 1 (6) 1 (2) 6 (20) TWIST1 Normal 32 (33) 6 (13) .006
21 (39) 3 (18) NS 11 (26) 3 (10) NS Overexpressed 64 (67) 41 (87) 33 (61) 14 (82) 31 (74) 27 (90) TWIST2 Normal 82 (85) 29 (62) .002
48 (89) 11 (65) .03
34 (81) 18 (60) .05 Overexpressed 14 (18) 18 (38) 6 (11) 6 (35) 8 (19) 12 ( protein overexpression was correlated with overexpression of the mesenchymal marker CDH2 only in the N+ group (P = .01). Moreover, all cases of N+ tumors overexpressing CAIX presented a partial EMT phenotype. No EMT-TF was correlated with CAIX overexpression in the N0 group of tumors, while SNAI2 and ZEB1 overexpression was correlated with CAIX overexpression in the N+ group (P = .03). In summary, c-MET and CAIX overexpression was associated with mesenchymal markers more often in the N+ group. Finally, some EMT-TFs were correlated with overexpression of the EMT inducers c-MET or CAIX only in the N+ group of tumors.
| Survival analysis
The median time of clinical follow-up of patients was 37 months (range 1-63 months). In univariate analysis, neither EMT markers nor EMT effectors were observed as prognostic factors in the present study (Table 5) (Table S3 ). The EMT inducer CAIX protein was a bad prognostic factor for RFS and OS (P = .003 and P = .05, respectively). Indeed, there was a significant decrease in RFS for patients with tumors overexpressing CAIX (median RFS time is 9 months vs 42 months, P = .002), and the same results were observed for OS (median OS time is 27 months vs not reached, P = .048) (Figure 1) . In multivariate analyses, CAIX was an independent prognostic factor (HR 2.99, 95% CI: 1.58-5.65, P = .001 for RFS and HR 2.38, 95% CI: 1.10-5.14, P = .03 for OS).
| DISCUSSION
Epithelial to mesenchymal transition may be involved in cancer progression and in lymph node progression of NSCLC. Previous studies have been conducted to assess individual EMT markers in NSCLC, but to our knowledge, no studies have examined several EMT markers simultaneously. In the present study, we investigated the expression of EMT markers, effectors, and inducers in early stage NSCLC and separated tumors into N0 and N+ groups to describe their combined role in the development of lymph node metastasis. E-Cadherin and β-Catenin are classical markers for the epithelial phenotype. The present results showed that the majority of tumors had conserved expression of the epithelial markers CDH1 (92%) and CTNNB1 (92%). Previous studies on E-Cadherin expression in NSCLC tested by immunohistochemistry report conserved protein expression ranging from 32% to 88% in tumors depending on the IHC cutoff value. [22] [23] [24] [25] [26] [27] [28] [29] Moreover, an association of E-Cadherin loss of IHC expression and the N+ status of patients was reported in several stages I to IV NSCLC cohorts. 23, 24, [28] [29] [30] [31] [32] [33] Two other studies that analyzed CDH1 expression in stage I to III NSCLC tumors reported an opposite association between CDH1 expression and N status, with one study reporting preserved CDH1 expression and the other study reporting lost CDH1 expression. 34, 35 In summary, loss of epithelial markers, such as CDH1 and CTNNB1, was a rare event in the present early stage NSCLC cohort. Vimentin is a key marker of the mesenchymal phenotype.
9 N-Cadherin is less used, but it is interesting to analyze its expression combined with E-Cadherin to follow the "Cadherin switch" of EMT. 9 The present results show overexpression of CDH2 and VIMENTIN in 50% and 13% of tumors, respectively, with a correlation with N+ status. Expression of N-Cadherin in NSCLC has been studied by IHC in several NSCLC cohorts, with 9% to 43% of tumors showing overexpression. 22,36-38 IHC expression of VIMENTIN was also previously investigated in NSCLC, with 7%-66% of overexpression depending on the IHC cutoff value. 16, 24, 27, 29, 30, [38] [39] [40] [41] [42] [43] [44] [45] One study quantified CDH2
expression by RT-qPCR in 30 NSCLC (stages I to IV) and found that 67% of tumors had N-Cadherin overexpression, with a bad prognosis value. 37 Four studies have found an association between VIMENTIN IHC overexpression and N+ reported to be a bad prognostic marker in some NSCLC cohorts. 24, 27, 29, 39, [43] [44] [45] In summary, the present results suggest a role for CHD2 and VIMENTIN in the development of lymph node metastasis, even if they are not prognostic factors in early stages of NSCLC. Total EMT (loss of CDH1 expression associated with overexpression of CDH2) was observed in only one tumor in the present study. Partial EMT (expression of CDH1 associated with overexpression of CDH2) was observed in 49% of tumors. This partial EMT was significantly more frequent in the N+ group of patients, suggesting a role for EMT in lymph node progression in early stage lung cancers. In fact, some authors have recently proposed that tumors with a partial EMT phenotype (defined as expressing of epithelial and mesenchymal markers) could have more metastatic features than tumors with a total EMT phenotype. 46, 47 This finding could be explained through the migration of tumoral cell clusters instead of isolated tumor cells. Among EMT inducers, TGFβ is a major EMT inducer in cancer and induces the EMT-TFs SNAI1, SNAI2, ZEB1, and ZEB2. 18 We showed that TGFB1 is overexpressed in 33% of tumors, with a greater frequency observed in the N+ group of tumors. In previous studies, TGFβ protein or gene expression analyses have revealed a large range of overexpression, from 18% to 87%, in NSCLC depending on the technique (protein or gene analysis) or cutoff. 39, [48] [49] [50] The present study is, to our knowledge, the first to identify a correlation between TGFB1 overexpression and N+ status in NSCLC patients. We also showed that TGFB1 overexpression is correlated with overexpression of the mesenchymal markers CDH2 and VIMENTIN and partial EMT, especially in the N+ group of patients. One study found that the TGFβ-activated SMAD3/4 complex upregulates N-Cadherin expression in NSCLC cells and that SMAD3/4 expression was correlated with N-Cadherin expression in a NSCLC cohort. 51 Another in vitro assay showed that TGFβ could enhance VIMENTIN and SNAI2 expression in NSCLC cells. 52 In the present study, we found correlations between the overexpression of TGB1 and EMT-TFs SNAI1, SNAI2, ZEB1, TWIST1, and TWIST2, but with differences among N status. Indeed, ZEB1 overexpression alone was correlated with overexpressed TGFB1, but only in the N+ group. In summary, TGFβ may be a strong EMT inducer in the present cohort, especially in the N+ group, suggesting its role in lymph node progression in early stages of NSCLC patients. Another EMT inducer, c-MET, was overexpressed in half of the tumors (52%) examined in the present study, which corresponds to the frequency of other studies in NSCLC, but without differences between the N+ and N0 groups. 21, 53, 54 In the present study, overexpression of c-MET was mostly correlated with VIMENTIN overexpression. No correlation was observed with CDH2 overexpression, independent of the group of patients. We also described a correlation between c-MET and EMT-TFs SNAI1 and ZEB1 overexpression, but only in the N+ group. Some authors suggest that SNAI1 could be induced by c-MET, and a recent study on hepatocellular carcinoma cells and tumors showed a correlation of c-MET overexpression with VIMENTIN, SNAI1 and ZEB1 overexpression that could be explained by overexpression of the transcriptional factor FoxM1. [55] [56] [57] In summary, c-MET may be a less important EMT inducer than TGFB1 in NSCLC patients, without differences among the N status, but involving different EMT-TFs, such as ZEB1 and SNAI1, only in the N+ group of tumors. Hypoxia is also an EMT inducer associated with the TGFβ and c-MET pathways. 55, 58 Overexpression of HIF1α
and HIF2α was observed in 63% and 1% of tumors in the present cohort, respectively, which is in the range of different studies for HIF1α but under the range for HIF2α. [59] [60] [61] As CAIX is a target protein of HIF1α, but more stable than HIF1α, we examined CAIX protein expression with EMT features. CAIX was overexpressed in only 9% of the tumors examined in the present study, which is lower than that reported in other studies on NSCLC cohorts, in which 24% to 38% of tumors showed overexpressed CAIX protein. 60, 62, 63 In the present study, when CAIX overexpression was not different between N groups, its correlation with the mesenchymal marker CDH2 and partial EMT was only observed in the N+ group. CAIX overexpression was also correlated with EMT-TFs SNAI2 and ZEB1 overexpression only in the N+ group. No previous studies have reported a correlation between CAIX and EMT markers/effectors in NSCLC. However, in tongue squamous cell carcinoma (in vitro and in tumor tissue samples), an investigation showed that CAIX and ZEB1 protein expression are correlated and that CAIX ould be regulated by ZEB1. 64 A correlation between CAIX and SNAI2 was also reported by IHC analysis in basal-like breast carcinomas. 65 In summary, CAIX may, such as c-MET, be a less important EMT inducer than TGFB1 in NSCLC patients, without differences depending on the N status, but involving different EMT-TFs, only in the N+ group of tumors. Two EMT effectors, SNAI2 and TWIST1, were more often overexpressed in the N+ group of tumors. In the present study, SNAI2 was overexpressed in 53% of cases, and in the N+ group, SNAI2 was more frequently overexpressed and primarily correlated with the mesenchymal markers and EMT inducers TGFB1 and CAIX. The present study is, to our knowledge, the first to report these associations in a NSCLC cohort. Nevertheless, the association between SNAI2 overexpression and the presence of lymph node metastasis has already been described by protein and gene analysis in tongue squamous cell carcinoma and breast and colorectal cancers, as well as the correlation of SNAI2 overexpression with N-Cadherin and Vimentin overexpression. [66] [67] [68] TWIST1 was overexpressed in 73% of the present cases and more frequently overexpressed in the N+ group. TWIST1 was investigated in several NSCLC cohorts by IHC, with overexpression ranging from 11% to 68% 37, 38, 43, [69] [70] [71] or gene expression at 57%. 37 Similar to the present study, a correlation between TWIST and CDH2 protein expression was found in a NSCLC cohort, but without data regarding the N status. 38 As in the present study, a previous study found an association of TWIST1 protein overexpression with lymph node metastasis in lung cancer, supporting the role of TWIST1 in local progression. 72 In the present work, TWIST1 overexpression was associated with VIMENTIN overexpression, especially in N+ tumors. The present study showed that even if TWIST1 was related to partial EMT phenotype, its overexpression was not correlated with the overexpression of EMT inducers, such as TGFB1, c-MET, and CAIX, in the N+ group of tumors. These results suggest that TWIST1 could be involved in the EMT process by other inducers, such as EGFR. 73 Finally, even if ZEB1 is not differentially overexpressed between the N+ and N0 groups, it appears to be correlated with the three EMT inducers TGFB1, c-MET, and CAIX only in the N+ group of tumors. In summary, the present results suggest that EMT-TFs are differentially related to EMT inducers in the N+ group of tumors and could promote the development of lymph node metastasis in early stage NSCLC.
Finally, the present results showed no prognostic value of EMT markers or effectors in the early stages of NSCLC. Nevertheless, the EMT inducer CAIX was shown to be an independent bad prognosis factor for RFS as well as for OS. The prognostic value of CAIX has also been reported in studies of NSCLC. 60, 62, 74, 75 HIF1α and HIF2α protein overexpression was shown to have a bad prognostic value in NSCLC, and one meta-analysis based on 30 studies also showed an association between HIF1α overexpression and lymph node-positive tumors in NSCLC. 59, 61, 62, 74, 76 Finally, CAIX overexpression had a negative impact on prognosis in the present cohort of early stage NSCLC patients. This effect could be explained by the potential role of CAIX in the development of a partial EMT phenotype in the N+ group through the EMT effectors SNAI1 and ZEB1.
In conclusion, although the present study is retrospective with a small number of NSCLC patients for whom frozen tumors were available, we showed for the first time that the EMT-TFs SNAI2 and TWIST1 (and to a lesser extent ZEB1) could be involved through different pathways in lymph node progression. Only EMT inducer CAIX overexpression was a bad prognosis factor. In the future, these findings could be validated by further "in vitro" models as well as prospective clinical studies.
